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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain the subject base material excellent in 
thermal conductivity, durability and corrosion resistance, etc., by 
oxidizing an aluminum nitride sintered compact to form an oxidized layer on 
the surface followed by forming a metal fluoride layer on the above layer , 

SOLUTION: First, an aluminum nitride sintered compact 11 is heat-treated 
in an oxygen atmosphere at about 1, 100-1, 500°C to form an oxidized layer 12 
on the surface of the sintered compact 11. Subsequently, a metal fluoride 
layer 14 (e.g. aluminum fluoride layer) is formed at a thickness of about 
0.01-5iim on the surface of the oxidized layer 12 by vacuum deposition or 
sputtering technique, thus obtaining the objective aluminum nitride base 
materials 10, 20, each of which is excellent in durability to thermal shock 
and has high resistance to fluorine gas; therefore, this base material is 
useful as a holder or susceptor to put an wafer 15 on in a semiconductor 
production unit using esp. fluorine gas system. 

COPYRIGHT : ( C ) 1 9 97 , JPO 



(l9)H*B4*Mtf (J P) 02) & U It & W < A > (11)«M«KW#«* 

!NfPi¥9 - 328382 

(43)&WB ^9¥(1997)12H220 



(5i)inta 6 mm*5 ffftmw.#*} fi ^ss^sm 

C0 4B 41/89 C0 4B 41/89 Z 



(22)ffiiBB 



!&H¥8- 141276 



¥lS8#(1996)6^4H 



(72)SBSH# 



(71)fflaA 000006264 

«3K#^HK^Wr 1 Tl 5 # 1 ^ 
3b EH 8*i] 

flSFS»^r^4t@"r 1 TB297#ffl =^ 

mart nm 

%**±1ttitm 1 TB297#fi =16 

«f5^-a*4tai»r 1 TB297SM1 H£ 
(74)ftSA #S± 3CEB E« 



(72)|g#g 



(72)»M# 



(54) [3B9H»fc;f*] Jt^ffifiS^fflOSftT^S-^ASttR^WSji*^ 



(57) im>] 

mo. 2o«±, mitTJVs-v&mstbi 1 

Ml 4fcfc<i: , 3flfl£;**U>. 



10 Bft:T*ii9A»«(**ry) 

11 SftT^i-fAiSBt* 

12 »<tJB 

14 4«7»<t*i)i 
15 




(2) 



¥9-3 28382 



[ if *S 1 ] ¥#fl«If£Bffl^ 

tcWE«as**iwkLT»j«**ifeiwfc«(i2)t, me 

tCfcviT 0 . 1 a t m &CTT' fo h mm. 1 Ett*5¥*tt 10 

OSiBKiMUI(12) «U «IElMkl<12)«aiHC 
(14) £^j£^l>¥&ttSa§i£Bffl<9Sl'k7/l' 5 AS 

[000 1 ] 20 

[l&BJl^Jl-tSSffitfff] *SHHli. iNWWHST-a-fe 

fflUMS (Chemical Vapor Deposition: KIT. CVDfcU 

fcvvt, >>x-A^8Hi:ft^W^L<l41f-fcr^ (su 
sceptor) . Xttr5X-7RJE*jBit««*t:ffl^fe 

[0002] 30 

DUE, h*7>fx-yf-y^S^«o$iJ«l*«Sffi$ixS 
vv-7 5 ?oygj£fc&oJt^<^B</)Sg^7n-tex 

[0 0 0 3] CVD^K, 40 
V^-OxWNSrtt^Th/W^KIi^-br^. Xf±7 

t - ? <nm& a* J: < ? x vvice*. 6«es*** 

- cornet iiziitmmzM tx»^m 50 



fit. 2-fbr;i^5xr>ix, r;uv>f hKuiUiT/i-S-^ 

[0004] 

V D (SJt&Jg^ x-y y :/&J£**fS < 3r 4 fcoft 

t. mmm. was. iMStt#j: dawi-cwc. 

#* L V « 4 f t , C V D gB^ K7>fX7 

Fe, MoFsf) . X-yf-y^'X (CF4, CBr 
F3, SFe, C2CI2F4, CaFe, CHF3, NFs, 
CH 2 F2. CC I2F2S?) Xtem»#X (C 1 Fstf) 

•y SfSi^* s MftT^ 5 -*7J±<T>T>V 5 x>? Alfcft t RJ6 
L T 7 -y ft«£ft£JR Sr ^JSt" h . i ^ 7 >y ftft^^Ji 

[0005] #f&BJ§<7)gWJi, JR^^* { S< . 

Aasttfttf *«KJS*i£*««-f S i i: 
[0006] 

/i^x>?A»no, 20*^ Hftr^s-^A^as* 

lit. i^^frl l«£ffifc*a6tt£!HfcLT}&* 

SitfeKftJi l 2 1 . d^BKkl l 20«Ht:»*$*i 

* /SMROTI 2 tC^ -S. »BHii ,^JS 7 -y Wm 1 4 <7) 
ff*<6 0 O'CizH^X 0 . 1 a t mWTT*S^#: 

^eOO-CtCtJVTO. 1 atm^iil.#l7 -yfttl 

urt^wH/r^ (ESiiiffl^x) *t?iAt. ma^fflBic^ 

[00073 5gtti*«3 gftr/i-s^ 

« 1 2 t , z vmm 1 2 cD$mt,zMmmmx 
tixy\-y ^ y vywiz& rf&m? vwm 1 4 

[0008] MftT^S-^AMtSft^fflfcMiS^S: 



(3) 11^9-3 28382 

3 4 

tt\mfcT)v$-vj>nm*i&B&&bmfflt^ *a«*(cyi o«»«*mmjw* 5wt khmohhu: 

JKWMWCflWT* . ifcJSZfclJMWi 1 2&&m? •/ jS&ttfcNiJWHSUCT 17 0 0-180 OTTTftJEElC 

flaws 1 4 tiftws-^AiMft i i ttnmmmz ximLx%hixz>. zcotimfocommizmihti&m 

W^-fSkfctfcs fcV^fflSfc J; |> rtJWi. SfcT/l'S-^.MJBSttfc 1 x 1 0" 2 a tmja 

WfaMJ&ti&flCtiVh&Jlly -yimmt mitT^S.-'? ±eOB*MET-*->Ta*Ol X l 0- 3 atmHT«*l 

i>i&fStti: «ORJ6*fi&jtt* . seKJB=t*ll7 <y flS* mfl-ffi^SBSU-fc^T , 1 10 0-1 50 0*Cf 3~ 
JH±CVDjRI8Wrtteffl$n&7-y*3R^ (C l Fs 10 0. 5i^8«J!!^^4£fcfcJ: »** 

[0009] aftr^s -^Aflasftaosffij&^sfL, sgl*o . 

[ft!J|a%ttattll|] *%D J B<0SMtT^5- , >A3SW 0 1~1 5#»%tf)£?lWOlKtJf (A 1 zOaJf) MB 
11 cvDgf, h* 5 x -y ^ y jfiSiiS. SMkHliO. 1 ~ 1 0 u mnmti izMtfLZti 

&a.Wx-'\&w&h*jvy%L<\i&*yfi* xa o. 1 /* m*m > tt^<oB:fci4W+#-e& o . 

*m#w&&Lb ix . int^s. teissiB, 4 * ya < &s . 

Hl(C^tJ:^(=. «itfj' l J3>">i- 0. 0lum&ffiVltmtWffi-k&1PF+#X'b ,f ). 5 

y\l S^CVDJIBrtT^tT^S-^Aaff^^^S /xm5:®^^i:, -lO&Jg? y ftWtC ? 7 -y ?££t 

•*Hr7"* 1 0<0±(;fW:^*i» WOS-ftT^S-^A ^<^r-g»o &Jg7>yit^fc LTti, A 1 F 3 , MgF 2 , 

astray* ? 5 'jy/20 Trntstift z r f 4 wf^^iis . 

[00 10] CVDgllilCVDgl, T5XVCV [00 13] 

dish, mmt L%tft>mm2-£&ytcvDmw.z% imm] mz^mmmmmi immt t i> tauw 

®(csio 2 dK-fcy y n y ) , PSG(i>y#7 <SgSfe(H 1 >3frf\ JS§ l mm^-ftr^s-^AMlS 

X) , BSG (*-)M7X) , ASG (b^5 f*:S:5 0X5 0mmOiE^t<IJ»)aiL, 0 2 #B5\ 

x) , Si 3 N 4 (MLv-'J^y) , ^JS&^'Jriy, Jji 30 1 30 0\:Tli*[SHM!!«£ffv\ M&ftSlHfcJf 

*SSv-'J3y (xtr^^-wi-S) , w (fyyxr- $3. 0//m^?L®A l zOsJfa^&SlHfcSS^jS 

y) , Mo (t>J/fy) , WS i 2 , MoSii, Ta Lfc. WS.99. 5%<7)A 1 Fif-Yv h£ffl 

S i 2 , T i S i iSk3»|R£#jftt$. Ztl^emm: W iU^3 0 0W X £KQNEft 1 0 r P mOfcttTiftja 

ffi&tht&)0>WX\*lx (f£J£Jfi#X) b LXli. S i iSX^-y? 'J y^cJ: 0±£K?ftlB<^BKJ5CS 0. 

H*. SiH 2 Ch, SiHCla, SiClt, SiB 1 /zmCOA 1 FsmZBULLt:. •IcoafbTVl'S-^A 

r 4 . WFs, MoFe, TaCh, TiCl^ilffl $*8i*fc&fUIi: A 1 FaJfj^&Sg-fbT/l'S-^.A 

ttzmftmtfxb LXC 1 Fs^WgJBSix l t US. 

^fcH^x-yf-y^SgBtiT^Xv -x-yf-yy [0014] <$ffi.M2>mm 1C9A 1 Fs^-y>y 

^B, RJEtt-ftfy • x-yf-y?*gB£-£tf. hoftbOK, iNlJS9 9. 5%OMgF 2 ^-y-y hi 
■m-/^y?$mX'te. H*ISttWi-A« 40 fflV^^is HMW1 fclSIttlcLTW^O. l>um<0 

X{±i^->xW>^Ht»|«$itfcJJEII!lcO--«Xli MgF:JI*^rf6Al N«aS**fRRUfc. ZCDMlt 

£8&ti&-t&. iWt-yf Ltll, C T;l/S-»>A^e«£fciKkiSi:MgF2a*^^l)§'ft 

F 4> CF4+O2, CBrFs, CCI4+O2, CI 2, T;l^S ->>i»S*5rjiaW2 1 Lfc. 

S i C 14, SFs, C2C I2F4, C3F8, CHFa, N [0015] <HSfiW 3 >^SfiM 1 CO A 1 Fs^-^-y 

F 3 , CH2F2, CC liFi^ffifflS^iS. hOftbOfc. MK9 9. 5%<OZ r F 4 ^-y-y h?: 

[0011] Kfl:7/l'5~9A&ttti:. ±t LTlftT fflV^UWMi, HiSWl tPI^LTIf $0 . l//mco 

;tva -^A^frlrj; D^fiSt^ilS. icoSHtt, ^ Z r F4*Sr*-r§A 1 NMSfrSr^SL-Jt. Zco3.lt 

^jt^BrtottatjEtt . y y^«. ^vp^ r^s-^AM^^tK-fkifc z r F4ii*^^^^-ft; 

-*7J*m&M3.. mfcT)U$.-*7J*&#c9&frt>%:&1& 50 [0016] <&MM 1 >mW(H lbm XMWMVCT 



5 

[0017] <itmi 2 >mmm 1 1 m tmv&^tT 
[ooi8] <itmm>mmm i frt>rnmm3<vmt 

A 1 IHf-v yAflt A*U C 1 F 3 #X#fflm<K 6 0 

0°CT1 omffl&ftLtz. JtsfM^mif&^M*?)** 



[0 0 19] 

[Igl] 











0.01 






0.02 






0.02 




ifctfcm 


0.25 






0.06 





[0 0 20] SI l^^*^ J; 3 USSflajlrt^H 

L . Jt«« i corner 5 - a*ht JiaJBBft:*** 



4) ^¥9-3 283 8 2 

6 

* < , ^SiBKJlfiHIII^JBftj^^SkWKSft*:. BP 
iO^v^i:*^. g-ftr /US-n? Ate 1 F 3 #.x 

[002 1] 

20 [0Bofig*^ittHj] 

[HI ] *3raoSft7/P5-^Stt£lM::r*atf 

^^yr'j y^tfflv^cvDjijBtfaKttfc^BHBEl. 
[fif^ol&Bfl] 

20 mtT>vi-*7i>Mm (7?>?'v>y) 

1 1 ^tr/us-^AMjgffc 

1 2 RftJI 

14 -y-fbfWI 

15 y'Jn^i-A 

30 



(5) 



ftBH*9-3 283 8 2 



[HI] 



10 WfcTtol-V&IS&W*?*) 

11 mtTAi^oAmtn* 

12 m<m 

15 V"J :3>»>x-^ 




* NOTICES * 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the alumimium nitride base material 
which is the manufacturing installation components used in a semiconductor manufacture process, and its 
manufacture method. Furthermore, it is related with the alumimium nitride base material used for the holder or 
susceptor (susceptor) which carries a wafer, or the electrode which causes a plasma reaction in detail in 
semiconductor fabrication machines and equipment, such as chemical-vapor-deposition (ChemicalVapor 
Deposition: henceforth CVD) equipment, and a dry etching system, and its manufacture method. 
[0002] 

[Description of the Prior Art] In the manufacture process technology of a semiconductor device, importance came 
to be attached to control of a CVD system, a dry etching system, etc., and the processed material has sheet-ized as 
a semiconductor device makes it detailed more and carries out densification. Moreover, in the manufacture proces 
of a semiconductor device that detailed-ization became a half micron degree, the technology in which particle is 
not generated during process processing, or the technology in which particle is not made to adhere to a wafer has 
been a very important problem as well as reducing the particle density in a clean room. 

[0003] Base materials, such as an electrode which causes the holder or susceptor which carries a wafer in a CVD 
system, a dry etching system, etc., or a plasma reaction, are put to the ambient atmosphere of the room temperature 
of the equipment exterior after processing while they are put on the ambient atmosphere inside about 500-degree C 
equipment at the time of processing. For this reason, in sheet processing, this heat cycle is performed repeatedly 
and this base material is asked for high endurance from a thermal shock. Moreover, this base material needs to 
conduct the heat from a heater to a wafer etc. efficiently. Furthermore, it is required that this base material should 
not be corroded to the gas for membrane formation, etching gas, etc. In order to fill these demands conventionally, 
the silicon carbide which showed high endurance to this base material to the thermal shock, and was excellent in 
thermal conductivity and corrosion resistance, alumimium nitride, the aluminum which carried out alumite 
processing, graphite, etc. are used. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with silicon carbide, alumimium nitride, the aluminum that 
carried out alumite processing, and the base material which consists of graphite, the damage was intense, and since 
the life is short, a base material with high endurance came to be called for more from corrosion resistance and a 
thermal shock, as CVD membrane formation speed and dry etching speed became high in recent years. Especially, 
also although thermal conductivity, corrosion resistance, and thermal shock resistance are more excellent and are a 
desirable material as compared with other silicon carbide etc., alumimium nitride The gas for membrane formation 
of the fluoride used for a CVD system or a dry etching system (WF6, MoF6 grade), If etching gas (CF4, CBrF3, 
SF6, C2C12F4, C3F8, CHF3 and NF3, CH2F2, and CC12F2 grade) or washing gas (C1F3 grade) contacts this 
alumimium nitride base material The fluorine component in gas reacts with the aluminum component of 
alumimium nitride, and generates a fluoride system coat. Although this fluoride system coat had adhered to the 
surface of an alumimium nitride base material at the beginning, after exfoliating from the base material surface 
soon and floating the interior of a CVD system or a dry etching system, there was a possibility of adhering to the 
wafer surface. 

[0005] The purpose of this invention has high thermal conductivity, and is to excel in endurance and for corrosion 
resistance and the corrosion resistance especially over fluorine system gas offer the alumimium nitride base 
material and its manufacture method for good semiconductor fabrication machines and equipment to a thermal 
shock. 
[0006] 

[Means for Solving the Problem] Invention concerning claim 1 is constituted by the oxidizing zone 12 by which 



the alumimium nitride base materials 10 and 20 for semiconductor fabrication machines and equipment were 
oxidized and formed in the surface of the alumimium nitride sintered compact 1 1 and this sintered compact 1 1 in a 
sintered compact, and the metal fluoride layer 1 4 formed in the surface of this oxidizing zone 1 2 as shown in an 
enlarged view of drawing 1 . Moreover, vapor pressure of the metal fluoride layer 14 of invention concerning 
claim 2 is the alumimium nitride base material for semiconductor fabrication machines and equipment which is 0.1 
or less atms in 600 degrees C. This is because formation of a thin film which a metal fluoride evaporated at the 
time of CVD membrane formation mixes into material gas (gas for membrane formation), and has a desired 
presentation and a desired property becomes difficult, when a metal fluoride with which vapor pressure exceeds 
O.latm(s) in 600 degrees C is used. 

[0007] Furthermore, invention concerning claim 3 is the manufacture method of an alumimium nitride base 
material for semiconductor fabrication machines and equipment which oxidizes the alumimium nitride sintered 
compact 1 1 , forms an oxidizing zone 1 2 in the surface of this sintered compact 1 1 , and forms the metal fluoride 
layer 14 in the surface of this oxidizing zone 12 by vacuum deposition method or the sputtering method. 
[0008] Since the metal fluoride layer 14 formed by vacuum deposition method or the sputtering method through an 
oxidizing zone oxidized and formed in the surface of an alumimium nitride sintered compact in a sintered compac 
was formed, a base material of this invention has a high thermal shock property by the alumimium nitride sintered 
compact 1 1 in the first place. This high thermal shock property is based on high thermal conductivity of 
alumimium nitride, and a comparatively low coefficient of thermal expansion. Moreover, while an oxidizing zone 
12 contributes [ second ] to the adhesion of the metal fluoride layer 14 and the alumimium nitride sintered compac 
1 1 , a reaction of a metal fluoride layer and an alumimium nitride sintered compact at the time of metal fluoride 
stratification by gaseous-phase methods, such as vacuum deposition, is prevented. Furthermore, a metal fluoride 
layer prevents a reaction of a fluorine system gas (C1F3 grade) and an alumimium nitride sintered compact which 
are used at the time of CVD membrane formation to the third. 
[0009] 

[Embodiment of the Invention] The alumimium nitride base material of this invention is used for the holder or 
susceptor which carries the wafer of semiconductor fabrication machines and equipment, such as a CVD system 
and a dry etching system, or the electrode which causes a plasma reaction. As semiconductor fabrication machines 
and equipment other than the above, an oxidation system, dispersion equipment, ion implantation equipment, a 
vacuum evaporation system, a sputtering system, lithography equipment, etc. are mentioned. The wafer with whic 
a wafer serves as semiconductor substrates, such as a silicon wafer and a GaAs wafer, is mentioned. As shown in 
drawing 1 , it is carried on the susceptor 1 0 which the silicon wafer 1 5 becomes from an alumimium nitride base 
material within a CVD system, and is held in the clamp ring 20 which consists of an alumimium nitride base 
material too. 

[0010] A CVD system contains the photon assisted CVD system made to deposit, irradiating a heat CVD system, 
plasma-CVD equipment, and light. In this CVD system, the thin film of Si02 (diacid-ized silicon), PSG 
(phosphorus glass), BSG (boron glass), ASG (arsenic glass), Si3N4 (silicon nitride), polycrystalline silicon, single 
crystal silicon (epitaxial law), W (tungsten), Mo (molybdenum), WSi2, MoSi2 and TaSi2, and TiSi2 grade is 
formed in the wafer surface which is a semiconductor substrate. As material gas (gas for membrane formation) for 
forming these thin films, SiH4, SiH2C12, SiHC13, SiC14, SiBr4, WF6, MoF6 and TaC15, and TiC14 grade are used 
Moreover, C1F3 grade is used as gas for washing. Moreover, a dry etching system contains a plasma etching 
system and a reactive ion etching system. In this dry etching system, some or all of the above-mentioned thin film 
that was formed in the wafer surface which is a semiconductor substrate, or this wafer surface is removed. As this 
etching gas, CF4, CF4+02, CBrF3, CC14+02, C12, SiC14 and SF6, C2C12F4, C3F8, CHF3 andNF3, CH2F2, and 
CC12F2 grade is used. 

[001 1] An alumimium nitride base material is mainly constituted by the alumimium nitride sintered compact. This 
base material is formed in the shape of the shape of the shape of tabular and a ring, and bulk, and a base etc. at 
various configurations according to the specification in semiconductor fabrication machines and equipment. The 
sintered compact which uses as a principal component not only the sintered compact that consists only of an 
alumimium nitride simple substance but alumimium nitride, and contains various additive, for example, CaO, and 
Y203 grade is sufficient as this alumimium nitride sintered compact, for example, an alumimium nitride sintered 
compact — alumimium nitride powder — the sintering acid of Y203 grade ~ about 5wt% — the added molding 
object is sintered by ordinary pressure at 1700-1800 degrees C in N2 ambient atmosphere, and it is obtained. The 
oxidizing zone prepared in the surface of this sintered compact is made by being the oxygen tension of 1x10 to 2 
or more atms, and heat-treating an alumimium nitride sintered compact at 1 100-1500 degrees C for about 3 to 0.5 
hours in the ambient atmosphere of the steam partial pressure of 1x10 to 3 or less atms. The processing time may 
be so short that temperature is made high. The surface of an alumimium nitride sintered compact oxidizes by this 
heat treatment, and the oxidizing zone (203 layers of aluminum) of the porosity of porosity 0.01 - 15 capacity % i 



formed. An oxidizing zone is formed in the thickness of 0.1-10 micrometers. If less than 0.1 micrometers of the 
corrosion resistance of a base material are insufficient and 10 micrometers is exceeded, it will become easy to 
produce a crack, a crack, etc. in an oxidizing zone. 

[0012] The metal fluoride stratification is carried out to the surface of this oxidizing zone by the vacuum 
deposition method or the sputtering method. This metal fluoride layer is formed in the thickness of 0.01-5 
micrometers. If less than 0.01 micrometers of the corrosion resistance of a base material are insufficient and 5 
micrometers is exceeded, it will become easy to produce a crack in this metal fluoride layer. As a metal fluoride, 
A1F3, MgF2, and ZrF4 grade are illustrated. 
[0013] 

[Example] Next, the example of this invention is explained with the example of a comparison. 
<Example 1> First, the alumimium nitride sintered compact with a thickness of 1mm was cut down in square of 
50x50mm, heat treatment was performed at 1300 degrees C among 02 ambient atmosphere for 1 hour, and the 
oxidizing zone which consists of 203 layers of porosity aluminum with a thickness of 3.0 micrometers was formed 
in the sintered compact surface. Next, three layer of AlF(s) with a thickness of 0.1 micrometers were formed in the 
surface of the above-mentioned oxidizing zone by the RF-sputtering method on condition that output 300W and 
substrate rotational frequency lOrpm using A1F3 target of 99.5% of purity. The alumimium nitride base material 
which consists of this alumimium nitride sintered compact and oxidizing zone, and three layer of AlF(s) was made 
into the example 1 . 

[0014] Instead of A1F3 target of the <example 2> example 1, the A1N sintered compact which has MgF two-layer 
with a thickness of 0.1 micrometers like an example 1 was produced except having used MgF2 target of 99.5% of 
purity. The alumimium nitride base which consists of this alumimium nitride sintered compact, oxidizing zone, 
and MgF two-layer was made into the example 2. 

[0015] Instead of A1F3 target of the <example 3> example 1, the A1N sintered compact which has four layer of 
ZrF(s) with a thickness of 0.1 micrometers like an example 1 was produced except having used ZrF4 target of 
99.5% of purity. The alumimium nitride base which consists of this alumimium nitride sintered compact and 
oxidizing zone, and four layer of ZrF(s) was made into the example 3. 

[0016] Nothing was formed in the surface of this sintered compact using the alumimium nitride sintered compact 
of the same configuration as the <example 1 of comparison> example 1. This alumimium nitride base material wa 
made into the example 1 of a comparison. 

[0017] The oxidizing zone which performs heat treatment at 1300 degrees C among 02 ambient atmosphere for 1 
hour, and becomes the sintered compact surface from 203 layers of porosity aluminum with a thickness of 3.0 
micrometers about the alumimium nitride sintered compact of the same configuration as the <example 2 of 
comparison> example 1 was formed. This alumimium nitride base material was made into the example 2 of a 
comparison. 

[0018] In order to evaluate the fluorine gas-proof nature of the alumimium nitride base material of the 
Comparative study> example 1 to the example 3, and the alumimium nitride base material of the examples 1 and 
2 of a comparison, these base materials were put in in the chamber made from aluminum, and it held at 600 
degrees C among the C1F3 gas ambient atmosphere for 10 hours. The weight of the base material before and after 
comparative study was measured, and weight change was investigated, respectively. Moreover, the base material 
surface before and behind a comparative study was observed with the optical microscope, and the existence of the 
change was investigated. The result is shown in a table 1 . 
[0019] 
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[0020] The weight change before and behind a comparative study was small, further, to there having been no 
change on the surface of a base material, with the alumimium nitride base material of the example 1 of a 
comparison, weight change was large and many detailed affixes were observed in the base material surface with 
the alumimium nitride base material of an example 1 to the example 3 so that clearly from a table 1 . That is, in the 
example 1 of a comparison, the reaction occurred between alumimium nitride and C1F3 gas, many detailed 



resultants were formed in the surface, and it was thought that they exfoliated from the base material. Moreover, 
with the alumimiiim nitride base material of the example 2 of a comparison, although a surface organization 
change was accepted and there was no ** and others, since weight change was larger than that of an example 1, it 
was thought that the reaction occurred in part between alumimium nitride and C1F3 gas. 
[0021] 

[Effect of the Invention] Since the metal fluoride layer was formed in the surface of an alumimium nitride base 
material through the oxidizing zone according to this invention as stated above, the conventional thermal 
conductivity is high and, as for the alumimium nitride base material of this invention, in addition to properties 
other than this, it has still higher fluorine gas-proof nature compared with the base material of only the alumimium 
nitride sintered compact which was excellent in endurance to the thermal shock. Consequently, especially the 
alumimium nitride base material of this invention is excellent as base materials, such as an electrode which causes 
the holder or susceptor which carries the wafer in the semiconductor fabrication machines and equipment which 
use fluorine system gas, or a plasma reaction. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An alumimium nitride base material for semiconductor fabrication machines and equipment 
characterized by what was constituted by an oxidizing zone (12) oxidized and formed in the surface of an 
alumimium nitride sintered compact (11) and said sintered compact (1 1) in said sintered compact in an alumimium 
nitride base material for semiconductor fabrication machines and equipment, and metal fluoride layer (14) formed 
in the surface of said oxidizing zone (12). 

[Claim 2] An alumimium nitride base material for semiconductor fabrication machines and equipment according t 
claim 1 whose vapor pressure of a metal fluoride layer (14) is 0.1 or less atms in 600 degrees C. 
[Claim 3] A manufacture method of an alumimium nitride base material for semiconductor fabrication machines 
and equipment which oxidizes an alumimium nitride sintered compact (11), forms an oxidizing zone (12) in the 
surface of said sintered compact (1 1) in a manufacture method of an alumimium nitride base material for 
semiconductor fabrication machines and equipment, and forms a metal fluoride layer (14) in the surface of said 
oxidizing zone (12) by vacuum deposition method or the sputtering method. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section expanded sectional view of a CVD system which used the alumimium nitride 
base material of this invention for the susceptor and the clamp ring. 
[Description of Notations] 

10 Alumimium Nitride Base Material (Susceptor) 
20 Alumimium Nitride Base Material (Clamp Ring) 

1 1 Alumimium Nitride Sintered Compact 

1 2 Oxidizing Zone 

14 Metal Fluoride Layer 

1 5 Silicon Wafer 
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